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1. INTRODUCTION

This document is the test procedure to be used for the ST5 Spacecraft EMI/EMC test.
2. TEST DESCRIPTION

This EMI/EMC testing will consist of Conducted Emission measurements, Spacecraft Self Compatibility (similar to Conducted Susceptibility without noise injection), Radiated Emissions, and Radiated Susceptibility testing.  

Conducted Emissions Measurements and Self Compatibility testing will be performed in Bldg. 29 ST5 I&T area, prior to S/C final button up, due to accessibility of the PSE Connectors J12 and J22 prior to Spacecraft closure. 

Radiated Emissions, and Radiated Susceptibility testing will be performed at the Clean EMI/EMC SCA facility in Bldg. 7, 1st floor. GEVS levels will be used.

Spacecraft Functional tests will be performed before and after EMI/EMC testing.

See Section 7.0 for the EMI/EMC Test Flow.

The EGSE will be fused at 6 amps for both the BattSim and DPC services, and at .375 amp for each S/A service.  Both power and return lines will be fused.  

See Figure 4.5.1 for EGSE to Spacecraft configuration.

2.1. Spacecraft Conducted Emissions (CE01, CE03 & CE CMN)

With all S/C Subsystems powered ON and in nominal on-orbit mode of operation, which will generate the most EMI, the S/C power bus is characterized using oscilloscope and spectrum analyzer. The bus characterization is plotted against ST5 unique CE01, CE03 & CE CMN limits. This data may then be used to identify the source of any anomalies encountered during S/C Self-Compatibility testing and for comparison to component level conducted susceptibility tests. It is required that the GSFC EMI/EMC group provides the oscilloscope and spectrum analyzer for this test.
2.2. Spacecraft Self Compatibility  

With all S/C Subsystems, Instruments and Experiments (heretofore referred to as Subsystems) powered ON and in a nominal on-orbit mode of operation, which is most susceptible to EMI, each Subsystem is individually exercised through modes of operation, which generate the most EMI. Upsets in telemetry, unexpected change of state or corruption of Science data is indicative of EMI susceptibility. Voltage measurements of the Power Bus shall be made in the time domain using an oscilloscope having a minimum band pass of 100 MHz. The amplitude of the voltage ripple shall be no greater than 0.5Vpp. It is required that the GSFC EMI/EMC group provides the oscilloscope for this test. Record load ON/OFF times and results on Data Sheet (Appendix D).

2.3. Spacecraft Self Compatibility with X-Band

With the S/C placed in its Worst Case On-Orbit emissions mode/Most Susceptible On-Orbit mode, the X-band transmitter will be turned on. “NO-OP” commands will be sent to the S/C. Telemetry will be monitored for any anomalous change in state or behavior. X-band system threshold testing will also be performed at this time. This test will verify S/C self-compatibility with the X-band RF system.

2.4. Spacecraft Narrowband Radiated Emissions (RE02)  

With the S/C in its worst-case on-orbit emissions mode, a probe will be used to identify locations around the S/C where radiated emissions are at the highest levels. An antenna will be positioned one meter from these locations and will be used to measure Narrowband Radiated Emissions. This location will be annotated on Figure TBD. The collected data will be plotted against the limits specified for the S/C. This data will be used to ensure compatibility with the Pegasus ELV. An integrated worst case GEVS and ELV levels will be used for this test. See Figure TBD. If the S/C fails the test, the test will be rerun with the S/C in its Science Data Collection mode.

2.5. Spacecraft Broadband Radiated Emissions (RE02)  

With the S/C in its worst-case on-orbit emissions mode, and the antenna locations identified above Broadband Radiated Emissions sweep will be performed. The collected will be plotted against the limits specified for S/C. See Figure TBD. This data will be used to ensure compatibility with the Pegasus ELV.

2.6. Spacecraft Radiated AC Magnetic Field Emissions (RE04)  

With the S/C in it’s worst-case on-orbit emissions mode, and using the antenna locations identified above AC Magnetic Field Radiated Emissions sweep will be performed. The collected will be plotted against the limits specified for S/C. See Figure TBD. This data will be used to ensure compatibility with the Pegasus ELV.

2.7. Spacecraft Radiated Susceptibility (RS03)
Using several types of antennas, the S/C will be exposed to RF energy representative of RF sources seen at the launch site, from the launch vehicle and on-orbit from ground base radar. The S/C will be placed in its most susceptible on-orbit mode. During this testing, telemetry will be monitored for any anomalous change in state or behavior. An integrated OSC Pegasus ELV and GEVS Spec levels will be used for this test. Record Sweep times and results on Data Sheet (Appendix E).

2.8. Tests To Be Performed

The tests to be performed are listed in Table 2.8.1. See Appendix C for the ST5 Spacecraft Test Flow.

	Test Number
	Test
	GEVS Spec
	MIL-STD

	CE01/CE03
	Conducted Emissions Measurements 
	2.5.2.1.a & c
	MIL-STD-462

	CE CMN
	Common Mode Noise
	2.5.2.1.b
	MIL-STD-461C & 462

	Self Compatibility
	Spacecraft Self Compatibility Test
	 ST5 Project
	 

	RE02
	Radiated Narrowband Electric Field
	2.5.2.2.c
	MIL-STD-461C & 462

	RE04
	Radiated AC Magnetic Field Emissions
	2.5.2.2.b
	MIL-STD-461C & 462

	RS03
	Radiated Susceptibility Electric Field
	2.5.3.2.a
	MIL-STD-461C & 462

	Self Compatibility W/RF
	Spacecraft Self Compatibility Test W/RF
	 ST5 Project
	


Table 2.8.1

2.9. Test Methods

The Spacecraft is tested in accordance with methods established in MIL-STD-461C & 462, Notice 1, and MIL-STD-463.  The test set-ups shall be similar to those specified in MIL-STD-462.

2.10. Test Limits/Levels

Test limits/levels are specified in the TBV (Mission Requirements Document  (ST5-495-051)), as amended from GEVS-SE and MIL-STD-461C, 462, and 463.  RE and RS testing are performed to GEVS-SE levels.  Conducted Emissions Measurements and Spacecraft Self Compatibility testing are performed to ST-5 unique levels.  The test limits/levels are specified in this document.

2.11. PURPOSE


The purpose of this procedure is to safely run and qualify the ST5 Spacecraft through EMI/EMC testing. 

2.12. SCOPE


This procedure applies to the EMI / EMC testing of the ST5 Spacecraft.

2.13. CHANGES TO THIS PROCEDURE


Discrepancies in this procedure discovered just prior to or during performance of the procedures shall be redlined, initialed and dated on the official copy of the procedures by the Test Conductor (TC). The Quality Assurance (QA) representative shall also initial all changes.

2.14. PROBLEM REPORTING

Anomalous behavior of the test article is defined as failure to meet the expected criteria delineated by this procedure.  All anomalous behavior of the test article, test equipment, software, or other items associated with the test procedures shall be documented in accordance with the ST-5 Integration and Test Plan, ST5-495-060.  Work Order controls will be used to control any process continuation.

In short, a PR/PFR will be generated against the anomaly, referenced back to the WOA.  Additionally, the PR/PFR will be entered into the Problem Record (PR) section of the Spacecraft Log Book.

2.15. POST TEST BRIEFING REQUIREMENTS


Successful completion of this procedure must be reported to the Cognizant Quality representative, Integration and Test Manager, and the Program Office so that the required steps may be performed to insure data integrity and that the proper documentation is completed. Successful completion must be noted on the Spacecraft Log Book.

2.16. TRANSPORT AND TIME REQUIREMENTS

The transport of the test article must follow the guidelines presented in the ST-5 Contamination Control Plan (ST5-495-105), ST-5 Magnetic Control Plan (ST5-495-058), ST-5 ESD Control Plan (ST5-495-199), and the System Safety Program Plan (ST5-495-040). A shipping container will be supplied by the Mechanical Engineering Group to ensure compliance to ST5 program requirements.
3. REFERENCE DOCUMENTS

3.1. REFERENCES

The appropriate reference documents for this test are listed below.

	Document No.
	Document Title

	ST5-495-361
	Spacecraft EMI/EMC Test Plan

	ST5-495-040
	System Safety Program Plan

	ST5-495-051
	Mission Requirements Document for ST5 Project

	ST5-495-105
	Contamination Control Plan

	ST5-495-199
	Electrostatic Discharge Control (ESD) Plan

	ST5-495-305
	Umbilical Console Integration Verification Procedure S/C #1

	ST5-495-414
	Umbilical Console Integration Verification Procedure S/C #2

	ST5-495-415
	Umbilical Console Integration Verification Procedure S/C #3

	ST5-495-129
	Spacecraft Functional Test

	GD 2059236-1
	ST5 Harness J22 BUS Adapter

	GD 2059247
	ST5 Harness J12 SA Adapter


3.2. LIST OF STOL PROCEDURES

The STOL procedures to be used for this test are listed below.

	NAME
	DESCRIPTION

	st5intgpwron.prc
	Power ON Spacecraft

	St5_emi_cfg.prc
	Spacecraft Configuration Procedure

	st5intgpwroff.prc
	Power OFF Spacecraft


3.3. LIST OF EMERGENCY PROCEDURES
The emergency procedures for this test are listed below.

	NAME
	Document Title

	 st5eoff.prc
	ST5 Emergency power off Procedure 


4. FACILITY ENVIRONMENTAL REQUIREMENTS

4.1. FACILITY

Spacecraft EMC / EMI Conducted Emissions and Self Compatibility testing will occur at the GSFC, Greenbelt, Maryland ST5 I&T Area in Building 29, room 150.        


 Spacecraft EMC / EMI Radiated Emissions & Radiated Susceptibility testing will occur at the GSFC, Greenbelt, Maryland EMI / EMC lab in Building 7, Large EMC room (SEA).        

4.2. ENVIRONMENTAL REQUIREMENTS

The environmental requirements for this test are as delineated in this section. 

4.2.1. Temperature & Humidity

The Temperature for the test facility must be between:

65 to 80 degrees Fahrenheit or 22 + 4 degrees Celsius.


The Humidity for the test facility must be between:

30% to 70%.

4.2.2. Contamination Control Requirements

General cleanliness measures shall be implemented to maintain a 100K level.  Refer to the ST-5 Contamination and Control Plan (ST5-495-105). 
4.2.3. Electrostatic Discharge Control Requirements

Normal ESD preventative measures will be implemented in accordance with the ST-5 ESD Control Plan (ST5-495-199).

5. PERSONNEL REQUIREMENTS

This section delineates the personnel required to perform this test and the protective measures to be taken around the flight hardware. 


NOTE: Personnel shall be trained in flight hardware handling, connector mate/de-mate and must have a current ESD certificate.

5.1. PERSONNEL PROTECTIVE EQUIPMENT

Protective equipment required during the execution of this test are worker ground straps, ESD approved protective lab coats/smocks and gloves.  The flight unit requires a protective container, wrapping materials, and ESD approved dust caps for each connector when delivered to the integration team.

5.2. REQUIRED PERSONNEL

The following paragraphs delineate the personnel required to perform this test as a minimum to be:

· Spacecraft Test Conductor 

· Spacecraft Electrical and Mechanical Integration Technicians

             (
Quality Representative

         
(           Subsystem Engineer

5.2.1. Spacecraft Test Conductor (TC)

The Spacecraft TC has the main responsibility in ensuring the integrity of the test.  The Test Conductor is the point of contact for the unit under test.  The TC is in charge of all operations required to perform this procedure.  Additional TC responsibilities are:

· To oversee the processes and methods used in the proper execution of the test.

· To perform troubleshooting during the test as required.

· To identify, report and initiate corrective action for the flight hardware, database or Ground Support Equipment (GSE).

· To disposition test anomalies.

5.2.2. spacecraft  Electrical & mechanical Integration Technicians

The responsibility of the Electrical and Mechanical Integration Technicians are to support the Spacecraft TC as required in the execution of the test.

5.2.3. Quality Representative

The responsibility of the Quality Representative is to be cognizant of the execution of the test and to perform test data review on a daily basis.  The Quality Assurance representative is responsible for witnessing the Integration and signoff of the procedure steps at designated points.

5.2.4. SUBSYSTEM ENGINEER

The responsibilities of the Subsystem Engineers are to represent technical issues regarding operation and design of the sub-system.  The cognizant engineers shall support the TC in development and execution of this procedure.  The subsystem engineers shall consist of C&DH, Power, and Mechanical.

5.3. SIGNOFF PERSONNEL

The following personnel are required to signoff indicating their approval of this procedure as it is written.  A subset of this group shall be required for approval of troubleshooting steps and redline changes to this procedure in the future. They shall be the Integration & Test Manager or his Deputy, the Cognizant Subsystem Engineer, the Lead TC, and the Quality representative.

5.4. Additional Support Personnel

Additional support personnel required will consist of a mechanical integration technician for the installation and removal of flight components as required during integration activities.  Safety personnel support is not required for this test.

5.5. PERSONNEL ASSIGNMENTS AND RESPONSIBILITY REVIEW

	NAME
	FUNCTION
	PHONE
	PAGER

	Tom Gostomski
	ST5 I&T Engineering Lead
	301-286-3440
	877-295-4976

	Kevin Blahut
	I&T TC
	301-286-6571
	

	Marty Brown
	I&T TC
	301-286-5703
	877-295-2094

	Dave Hahn
	I&T TC
	301-286-1325
	977-295-6819

	Pete Young
	I&T TC
	301-286-6483
	

	EJ Bickley
	I&T TC
	301-286-6232
	877-302-5459

	Pete Rossoni
	Spacecraft Mech. Lead
	301-286-5854
	

	George Jackson
	C&DH Lead
	301-286-3255
	877-299-7750

	Mitch Coccia
	C&DH Engineer
	301-286-4907
	877-286-1465

	Karen Stewart
	EPSE Lead
	301-286-2383
	

	Dave Raphael
	C&DH Engineer
	301-286-0178
	877-293-2774

	Roger Counts
	QA
	301-286-6484
	888-849-0088

	Joyce Manning
	QA
	301-286-3239
	888-424-9834

	Steve Williams
	QA
	301-286-7966
	877-311-3507

	Roberto Arocho
	PSE Test Engineer
	301-286-1349
	

	Amri Hernandez-Pellerano
	PSE Design Engineer
	301-286-1068
	

	Rene Zelaya
	CGSE Engineer
	301-867-0061
	

	Sara Woo
	CGSE Engineer
	301-286-3669
	877-275-6152

	Mark Branch
	EMI/EMC
	301-286-9948
	

	Ted Dyer
	EMI/EMC
	301-286-6201
	

	Patrick Harris
	EMI/EMC
	301-286-2526
	

	Amani Ginyard
	Contamination Engineer
	301-286-4364
	

	Syed Ameen
	PGSE Lead
	301-286-8886
	

	Sam Placanica
	GN&C Lead
	301-286-8836
	

	Angie Russo 
	GN&C Hardware Lead
	301-286-2554
	

	Jason Badgley
	Propulsion Engineer
	301-286-2593
	

	Mike Rhee 
	Propulsion Lead
	301-286-5788
	

	Donya Douglas
	Thermal Lead
	301-286-6952
	

	Terry Sullivan 
	Electrical Systems Lead
	301-286-6720
	

	Evan Webb
	Systems Lead
	301-286-2667
	

	Keith Chamberlin
	Systems Engineer
	301-286-2580
	301-207-1817


6. HAZARDS


This procedure contains hazardous operations pertaining to the use of the spacecraft RF subsystem. Standard Laboratory practices should be followed to ensure safe operation and utilization of test equipment and setups.

7. SAFETY  

7.1. SAFETY SUPPORT


Safety Support is not required for this test but should be notified before any activities.

7.2. SAFETY PRECAUTIONS
7.2.1. TEMPORARY TEST CONFIGURATIONS


When connecting temporary test interface hardware to the unit under test, always insulate bare wires and leads to preclude the accidental shorting of leads, pins, etc.

7.2.2. WARNINGS DURING TEST


While performing powered operations always an amber light or equivalent will be set up and visible from anywhere in the work area to advise personnel of the Spacecraft powered condition.  The Test Conductor prior to power up of the Spacecraft shall issue a verbal warning. 

The test area where flight hardware resides is a no food or drink zone and a sign must be posted indicating that the work area is an ESD work area.

Storm Code Conditions are to be monitored during the operation of this test. Operations are to be shut down whenever Storm Code conditions 3 (RED) occurs, testing shall be stopped and all systems secured. No testing is allowed while Storm Code 3 conditions are in effect.

STORM CODE CONNDITIONS:

	Number
	Color
	Response

	1
	White
	Alert

	2
	Yellow
	Warning

	3
	Red
	Action

	4
	Green
	All Clear

	5
	Blue
	High Winds


If any of the following occurs, 



o Storm Code Condition 3 in effect.



o Environmental Test Facility power loss.



o Environmental Test Facility evacuation.

The Spacecraft and EGSE will be powered OFF.

8. ELECTROSTATIC DISCHARGE (ESD)

8.1. Electrostatic Discharge (ESD) Prevention

This hardware contains ESD-sensitive components.  Specific ESD preventative 
measures must be invoked prior to and during I&T in order to prevent potentially serious damage to the ST-5 Spacecraft and/or its subsystems.  This calls for strict adherence to the provisions established in the ST-5 ESD Control Plan or Mission Assurance Plan, Document ST5-495-010.  Prior to beginning this I&T procedure, perform the following:


1.  Scan personnel, tools, fixtures, and other articles in the work area to verify the articles have less than a 500-volt static potential.  Eliminate any unneeded articles that exceed a 500-volt potential, or dissipate the charge found on the article. Avoid the use of non-conductive materials near the Spacecraft.  Be especially aware of any type of adhesive tape.


2.  Verify all personnel coming in contact with any ST-5 component are clothed in electrostatic dissipating bunny suits or smocks, and wearing gloves or booties that are made of an approved material.


3.  Verify all personnel coming in contact with any ST-5 component (or within 1 meter of its proximity) are wearing a grounding wrist strap connected to an approved ESD ground through a series resistance >/= 250 KOHM and < 1 MOHM located within the wrist strap ground cord.  This must be verified by use of an approved wrist strap checker prior to use.


4.  When making electrical measurements with external or hand held meters, remove probes from contact with the breakout box (BOB), Spacecraft, or component prior to changing meter scales.  At all times set the meter range prior to making contact with the meter probes to the breakout box.  Do NOT use auto ranging on any meter unless directed by the cognizant engineer.


5.  Ground meter probes simultaneously prior to and between measurements in order to drain off electrostatic charges arising from friction or meter range changes.


WARNING:  The unrolling of any tape creates a large amount of static potential.  Tape shall be unrolled slowly and discharged before adhering to surface.

8.2. Meter Measurement Considerations


Prior to the use of meter probes, ensure the correct scale/range is selected on the meter. Ensure the electrostatic potential is discharged from the meter by grounding the probes prior to use. During the course of taking measurements, the probe leads must be simultaneously grounded after any scale/range change. Note DO NOT USE AUTO RANGING scale on any digital multimeters. Scales should be manually selected to as to carry out the display to 1/10 scale (example XX.X ()

8.3. BOB and Harness Installation Considerations


Prior to instructions to mate a BOB or harness, perform the following:


In all cases, personnel shall avoid contact with BOB connector pins or contacts.


Ensure the BOB or harness connector body is discharged to an approved ESD ground connector prior to mating of the BOB or harness connector.


Ensure the personnel performing the mating of connectors have grounded the wrist strap to an approved ESD ground.

9. GSE, TOOLS AND EQUIPMENT
9.1. EQUIPMENT CALIBRATION


All electronic measuring equipment must have a currently valid calibration and must be maintained on periodic calibration cycles.  Ensure that all equipment used during the test is listed in the equipment table found in section 9.

9.2. GSE

9.2.1. EGSE


The EGSE listed in Table 8.2.1.1 is required to perform this test.

	ITEM
	SIZE & WT (LxWxH, lbs.)
	POWER  (V, I, Ph, NEMA ID) 
	PURPOSE

	PGSE
	33”X221/2”651/2”
	STD 115VAC Plug / NEMA 5-15
	Battery Simulator / Charger 

	FEDS Rack
	33”X22”X59”
	STD 115VAC Plug / NEMA 5-15
	Front End Data System

	ASIST Workstation
	24”X30”X24”
	STD 115VAC Plug / NEMA 5-15
	Operations Ground System

	Voice Box System
	23X23X25-1/5”
	STD 115VAC Plug / NEMA 5-15
	TELEX Voice System

	OpteleCom System
	21X21X12”
	STD 115VAC Plug / NEMA 5-15
	RS422 to Fiber Converter

	RF Rack
	30X23”x69”
	TL-120VAC 20APlug / NEMA L5-20
	RF Interface to S/C

	S/C Umbilical Rack 
	36”X24”X79-1/2”
	TL-120VAC 20APlug / NEMA L5-20
	Spacecraft power

	UPS Umbilical FEDS
	21 “ x 16” x 19 “
	TL-120VAC 20APlug / NEMA L5-20
	Uninterrupted Power Source 

	UPS ASIST
	21 “ x 16” x 19 “
	TL-120VAC 20APlug / NEMA L5-20
	Uninterrupted Power Source 

	
	
	
	


	ITEM
	S/N
	Software/Data Base Version

	PGSE
	
	

	FEDS Rack
	
	

	ASIST Workstation
	
	

	RF Rack
	
	

	S/C Umbilical Rack 
	
	

	
	
	

	
	
	


Table 9.2.1.1

Telemetry signal assignment for the Umbilical Rack strip chart recorder is listed in Table 9.2.1.2:
	Channel
	Description
	UMBILICAL TLM

	CH1
	ST5-S/C # SA VDC
	UMBSC#SAV

	CH2
	ST5-S/C # SA I
	UMBSC#SAI

	CH3
	ST5-S/C # BUS VDC
	UMBSC#BUSV

	CH4
	ST5-S/C # BUS I
	UMBSC#BUSI

	CH5
	ST5-S/C # BAT VDC
	UMBSC#BATV

	CH6
	ST5-S/C #  BAT I
	UMBSC#BATI

	CH7
	ST5-S/C # BAT I POL
	UMBSC#BATIP

	CH8
	ST5-S/C # BAT CELL 1 VDC
	UMBSC#BATCV1

	CH9
	ST5-S/C # BAT CELL 5 VDC
	UMBSC#BATCV5


Table 9.2.1.2

EMI/EMC EGSE

The test article and any fixtures shall be installed in accordance with established EMI/EMC facility procedures. All Scope Ref. Leads will be to Chassis/Quiet Ground.
9.2.2. MGSE

Three 11” legs are used to hold the Spacecraft off of the EMI facility ground plane table during this test. 
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9.3. TOOLS AND EQUIPMENT LIST

The following tools and equipment are required to perform this test.  When a specific tool, instrument or piece of test equipment is not available an equivalent or more precise instrument may be used in its place. Prior approval by the test conductor and the Subsystem Engineer is required when making a substitution. 

All tools, GSE, etc., coming near or into contact with the Spacecraft shall be degaussed prior to use.  Non-magnetic tools shall be used whenever possible.

	ITEM
	MAKE/MN
	 S/N
	NEMS
	CAL DUE

	 
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 9.3. 1

9.4. COMMUNICATIONS DISCIPLINE

9.4.1. Voice

Voice communication will use the telex or similar system.

9.5. BOB INSTALLATION


Follow the steps outlined in the following prior to the connection of all BOBs to any flight articles.


1) Ensure that all the bottle plugs or jumpers are removed from all the BOBs prior to installing them.


2) Connect the ends of the BOB together and verify all pins are shorted. Failure of a BOB to meet this criterion may be due to a broken or missing wire and must be corrected prior to its use during integration. The BOB may be used as is, if the damaged wire or missing connection is not used in the harness connector that the BOB was to be mated to. Do Not use any BOBs that are reversed wired.


3) Prior to disconnecting the BOB connectors from each other, short each pin to chassis ground to dissipate any accumulated charge in the BOB harness.


4) Observe the layout of the BOB. Check what Pins on the BOB go to what side of the BOB (S/C or harness side). Mate the BOBs to the S/C Harness as shown in the following table.  Mate connectors as practical, taking into account factors such as S/C harness length and BOB availability.
10. EGSE CONFIGURATION

10.1. NORMAL SPACECRAFT EGSE TEST CONFIGURATION

The Spacecraft to EGSE test configuration is shown in Figure 10.0. This is the Spacecraft to EGSE configuration during most Spacecraft testing. It does not include any additional harnessing or GSE associated with special testing, such as the various environmental test configurations. This figure is shown for Reference only.
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FIGURE 10.1 Normal Spacecraft EGSE Configuration 
11. PRE-ENVIRONMENTAL TEST ACTIVITIES / VERIFICATIONS
11.1. HARDWARE S/N RECORDING


Record the Spacecraft and Spacecraft component S/N’s below.

	COMPONENT
	S/N

	Spacecraft
	

	CCA 
	

	Magnetometer Electronics
	

	Magnetometer Sensor Head
	

	Transponder
	

	HPA
	

	VEC 1
	

	VEC 2
	

	Nutation Damper
	

	TCE
	

	CGMT
	

	PTE
	

	BATTERY
	

	MSSS
	


Verify __________

11.2. HARDWARE GSE GROUND VERIFICATION


Ensure all EGSE are ground (</= 1.0 ohm) from chassis to Quiet Ground.

Verify __________

Ensure the Spacecraft structure is tied via a ground strap to Quiet Ground (</= 1.0 ohm).

Verify __________

12. TEST SEQUENCE

12.1. CONFIGURE GSE AND SPACECRAFT

12.1.1. Configure Spacecraft EGSE NORMAL Setup per Figure 12.1.1
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See Figure 4.5.1 for Normal

Spacecraft to EGSE Test Setup
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12.1.2. Safe To Mate

Verify that the Umbilical Console Integration Verification procedure was performed per ST5-495-305 (S/C#1), ST5-495-414 (S/C#2) or ST5-495-415 (S/C#3). 

Verify __________

12.1.3. Verify the Configuration of Spacecraft EGSE Setup per Figure 12.1.1

I&T Verification _______, Systems Verification _______
Verify __________
12.1.4. Spacecraft Pre-EMI Functional Test 

Perform the Spacecraft Functional Test per ST5-495-TBD09 at High 8.4V Bus Voltage. Using the Battery Simulator SOC100  (High 8.4V Bus Voltage) when asked during power on.

Verify __________

12.2. CONDUCTED EMMISSIONS & COMMON MODE NOISE TESTS

NOTE: Limits are to be enabled and the TC will Monitor the ST5UMB# (S/C#) page on ASIST.
12.2.1. Configure Spacecraft EGSE for CE01 Test (7.2V Bus) per Figure 11.2.1
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Spacecraft to EGSE Test Setup
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FIGURE 12.2.1 

CE01, CE03 (Conducted Narrowband Emissions Limits), & CMN 5V & 7.2V Bus Setup

Verify __________

12.2.2. Verify that BUS Cable adaptor (GD 2059236-1 P2) is connected to Flight Harness P22 (GD 2054900).
Record in the Mate/De-Mate Log if Connector Saver is not used.

Verify __________

12.2.3.  Verify that BUS Cable adaptor (GD2059236-1) pigtail Lugs are connected to the Oscilloscopes as follows. 

P1-13 to P2-13 (7V (+)) 

P1-43 to P2-43 (7V (-))

P1-18 to P2-18 (5V (+)) 

P1-3 to P2-3 (5V (-))

Verify __________

12.2.4.  Connect an Unpopulated 44 pin BOB to BUS Cable adaptor (GD 2059236-1) P1 looking into the Flight Harness. (Ref. 8.5)

Verify __________

12.2.5.  Measure the Resistance P22 looking into the Flight Harness side of the BOB between the following pins: (Ref. 8.5)
	C&DH J22 Continuity

	From (+)
	Signal Name
	To (-)
	Signal Name
	Expected
	Measured

	13
	MBOOM_PWR_A
	14
	MBOOM_PWR_B
	<1(
	

	43
	MBOOM_PWR_RTN_A
	44
	MBOOM_PWR_RTN_B
	<1(
	

	
	
	
	
	
	

	18
	VEC1_PWR_A
	19
	VEC1_PWR_B
	<1(
	

	03
	VEC1_PWR_RTN_A
	33
	VEC1_PWR_RTN_B
	<1(
	

	43
	MBOOM_PWR_RTN_A
	
	Backshell
	>1M(
	

	03
	VEC1_PWR_RTN_A
	
	Backshell
	>1M(
	


	C&DH J-22 Isolation

	From (+)
	Signal Name
	To (-)
	Signal Name
	Expected
	Measured

	13
	MBOOM_PWR_A
	
	chassis
	>1M(
	

	18
	VEC1_PWR_A
	
	chassis
	>1M(
	


Verify __________

12.2.6.  Remove the BOB from BUS Cable adaptor GD 2059236-1 P1. (Ref. 8.5) 









   
Verify __________

12.2.7.  Connect BUS Cable adaptor GD 2059236 P1 to C&DH J22

Record in the Mate/De-Mate Log if Connector Saver is not used.

Verify __________

12.2.8. Verify EMI/EMC Test Equipment is isolated from AC ground.
Verify with the EMC personnel that all EMI/EMC Test Equipment used for these tests is isolated from AC ground. 











Verify __________

12.2.9. Ambient Room Scan

Inform the EMI personnel that the EGSE is OFF for the Ambient Scan.

Verify __________

12.2.10. Ambient Room “EGSE ON” Scan

Power on all of the GSE and Inform the EMI personnel that the EGSE is ready for the Ambient Scan.

Verify __________

12.2.11. Power ON the Spacecraft 

Execute the STOL procedure st5intgpwron.prc at the ASIST Primary workstation.

Verify __________

12.2.11.1. Record the Battery Voltage and Current.
 (Page ST5POWERSTAT)
Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)

Verify __________

12.2.12. Configure the Spacecraft for Worst Case Emissions Mode 

	S/C Configuration per Figure 12.2.1
	NOTES

	Umbilical DA-P06 to S/C DA-J06 installed 

(In lieu of S/C Enable / Safe Plug #2)
	On Umbilical rack ensure switches configuration at power on:

C&DH Sep A & Sep B “OPEN”  

PSE Sep A & Sep B “CLOSED”

	Umbilical DA-P02A to S/C DA-J02A
	Umbilical C&DH to S/C

	Umbilical DA-P01A to S/C DA-J01A 
	Umbilical Power to S/C

	PGSE DA-P01B to S/C DA-J01B 
	Not connected

	CGMT Enable Plug (#4) (DA-P04) to S/C DA-J04 Not installed
	ETU thruster being used in lieu of TCE GSE

	PTE Enable Plug (#3) (GAP5-DA-P53) to S/C GAP5-DA-J53 installed
	Tank Pressure and Temp being read by C&DH

	Antenna Hats (2) installed
	 

	RF GSE to Antenna Hats (2)  
	 

	Limit Switch (GAP4-P42-LSW-PSE) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Fly Away (GAP4-P43-SEP) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Mag Boom not installed

Mag sensor head integrated
	Mag Boom not available  



	MSSS Stim installed
	 

	Mag Stim installed
	 

	Battery Enable Plug (#1) (DA-P05) to S/C DA-J05 installed 
	 Battery being used


TABLE 12.2.1a. Conducted Emissions Hardware Configuration (CE01, CE03, & CMN)
	Subsystem
	 Worst Case Emissions Mode
	Conducted Science Data Collection Mode  

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps 

½ Rate Conv. Encoding  ON

R-S Encoding ON

PRN Generator ON
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery at +8.4 V (SOC 100%)

SAS ON

1st Run: PWM ON: (Duty Cycle 100%) (HPA OFF)

2nd Run: PWM OFF:  (HPA ON)
Battery Power used
	Battery at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle 100%)

Battery Power used

	GN&C
	Delta V Mode 

(See Mag, MSSS, PTE, and TCE for details)
	STBY Mode

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in Lo Field/Hi Sensitivity
	ON in Lo Field/Hi Sensitivity

	MSSS
	ON, +8.4V bus
	ON 

	PTE
	ON 
	ON

	TCE
	ON at 2 Hz rate, 50 msec firing pulse
	OFF

	Transponder
	Receiver ON

Uplink Established
	Receiver ON

Uplink N/A

	HPA
	1st Run: OFF (PWM ON)

2nd Run: ON (PWM OFF): transmitting
	OFF

	VEC #1
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘11’ (Heater ON)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	VEC #2
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘10’ (Heater OFF)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	Mag Boom
	Deployed (ON)
	Deployed (ON)


TABLE 12.2.1.b Conducted Emissions Configuration (CE01, CE03, & CMN)
Execute the STOL procedure st5_emi_cfg (s/c#,“CE”) at the ASIST Primary workstation and verify the above configuration. 

Where s/c# = spacecraft id at umbilical











Verify __________

12.2.13. Verify that the HPA is OFF.












Verify __________

12.2.14.  Perform CE01 (Conducted Narrowband Emissions Limits) +5V & +7.2 V Bus (+) SIDE

Inform the EMI personnel that the Spacecraft is configured for the CE01 (+) Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.14.1. Record the Battery Voltage and Current CE01 (+) side is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.15. Perform CE01 (Conducted Narrowband Emissions Limits) +5V & +7.2 V Bus (-) SIDE

Inform the EMI personnel that the Spacecraft is configured for the CE01 (-) side Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.15.1. Record the Battery Voltage and Current when CE01(-) side is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.16. Perform CE CMN (Common Mode Noise Test) 5V & 7.2V Bus
Inform the EMI personnel that the Spacecraft is configured for the CE CMN Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.16.1. Record the Battery Voltage and Current when CE CMN test is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.17. Turn ON the HPA












Verify __________

12.2.18. Repeat with HPA ON +5V & +7.2V Bus (+) SIDE

Inform the EMI personnel that the Spacecraft is configured for the CE01 +7.2V Bus (+) side Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.19. Perform CE01 (Conducted Narrowband Emissions Limits) +5V & +7.2 V Bus (-) SIDE

Inform the EMI personnel that the Spacecraft is configured for the CE01 (-) side Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.19.1. Record the Battery Voltage and Current when CE01(+) side is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.20. Perform CE01 (Conducted Narrowband Emissions Limits) +5V & +7.2 V Bus (-) SIDE

Inform the EMI personnel that the Spacecraft is configured for the CE01 (-) side Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.20.1. Record the Battery Voltage and Current when CE01(-) side is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.21. Perform CE CMN (Common Mode Noise Test) 5V & 7.2V Bus
Inform the EMI personnel that the Spacecraft is configured for the CE CMN Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.21.1. Record the Battery Voltage and Current when CE CMN test is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.22. Turn OFF the HPA












Verify __________
12.2.23. CE01 Test Results

Record results 
Met ________

Exceeded __________

If the results exceeded the profile in the EMI Plan, reconfigure the Spacecraft as necessary.

Verify __________

12.2.24.  CMN Test Results

Record results 
Met ________

Exceeded __________

If the results exceeded the profile in the EMI Plan, reconfigure the Spacecraft as necessary.

Verify __________

12.2.25. Recharge Battery if voltage is <= 7.5V. 

If the Battery voltage is <=7.5 V recharge the Battery prior to continuing to the next step.

Verify __________
12.2.26. Record the Battery Voltage and Current.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)

Verify __________

12.2.27. Perform CE03 +5V & +7.2 V Bus (+) SIDE
Inform the EMI personnel that the Spacecraft is configured for the CE03 Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.27.1. Record the Battery Voltage and Current CE03 (+) side is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.28. Perform CE03 +5V & +7.2 V Bus (-) SIDE

Inform the EMI personnel that the Spacecraft is configured for the CE03 (-) side Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.28.1. Record the Battery Voltage and Current when CE03(-) side is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.29. Perform CE CMN (Common Mode Noise Test) 5V & 7.2V Bus
Inform the EMI personnel that the Spacecraft is configured for the CE CMN Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.29.1. Record the Battery Voltage and Current when CE CMN test is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.30. Turn ON the HPA












Verify __________

12.2.31. Repeat with HPA ON +5V & +7.2V Bus (+) SIDE

Inform the EMI personnel that the Spacecraft is configured for the CE03 +7.2V Bus (+) side Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.32. Perform CE03+5V & +7.2 V Bus (-) SIDE

Inform the EMI personnel that the Spacecraft is configured for the CE03 (-) side Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.32.1. Record the Battery Voltage and Current when CE03(-) side is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.33. Perform CE03 +5V & +7.2 V Bus (-) SIDE

Inform the EMI personnel that the Spacecraft is configured for the CE03 (-) side Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.33.1. Record the Battery Voltage and Current when CE03(-) side is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.34. Perform CE CMN (Common Mode Noise Test) 5V & 7.2V Bus
Inform the EMI personnel that the Spacecraft is configured for the CE CMN Test.

“Monitor the Battery Voltage and Current during the test”.

Verify __________

12.2.34.1. Record the Battery Voltage and Current when CE CMN test is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.2.35. Turn OFF the HPA












Verify __________
12.2.36. CE01 Test Results

Record results 
Met ________

Exceeded __________

If the results exceeded the profile in the EMI Plan, reconfigure the Spacecraft as necessary.

Verify __________

12.2.37.  CMN Test Results

Record results 
Met ________

Exceeded __________

If the results exceeded the profile in the EMI Plan, reconfigure the Spacecraft as necessary.

Verify __________

12.2.38. Recharge Battery if voltage is <= 7.5V. 

If the Battery voltage is <=7.5 V recharge the Battery prior to continuing to the next step.

Verify __________
12.2.39. Record the Battery Voltage and Current.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)

Verify __________

12.2.40. Power OFF the Spacecraft 

Execute the STOL procedure st5intgpwroff at the ASIST Primary workstation. 
Verify __________

12.3. Self Compatibility

NOTE: This test requires the use of the PGSE Battery Simulator.  
12.3.1. Reconfigure the Spacecraft test setup Self Compatibility test per Tables & Figure 12.3.1

	Configure S/C per Figure 12.4.1
	 NOTES

	Umbilical DA-P06 to S/C DA-J06 installed 

(In lieu of S/C Enable / Safe Plug #2)
	S/C Enable/Safe Plug (#2)
On Umbilical rack ensure switches configuration at power on:

C&DH Sep A & Sep B “OPEN”

PSE Sep A & Sep B “CLOSED”

	Umbilical DA-P02A to S/C DA-J02A
	 Umbilical C&DH to S/C

	Umbilical DA-P01A to S/C DA-J01A 
	 Umbilical Power to S/C

	PGSE DA-P01B to S/C DA-J01B 
	 PGSE to S/C

	CGMT Enable Plug (#4) (DA-P04) to S/C DA-J04 installed
	ETU thruster being used in lieu of TCE GSE

	PTE Enable Plug (#3) (GAP5-DA-P53) to S/C GAP5-DA-J53 installed
	Tank Pressure and Temp being read by C&DH

	Antenna Hats (2) installed
	 

	RF GSE to Antenna Hats (2)  
	 

	Limit Switch (GAP4-P42-LSW-PSE) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Fly Away (GAP4-P43-SEP) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Mag Boom not installed

Mag sensor head integrated
	Mag Boom not available  



	MSSS Stim installed
	 

	Mag Stim installed
	 

	Batt Sim connected to DA-J05
	Battery Simulator used


TABLE 12.3.1.a Self Compatibility Hardware Configuration (Self Compatibility)
	Subsystem
	Most Susceptible Mode  
	Conducted Science Data Collection Mode  

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery Sim. at +6.5 V (SOC 12.5%)

SAS ON

PWM ON (Duty Cycle <100%)
	Battery Sim. at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle 100%)

	GN&C
	Science Mode

(See Mag, MSSS, PTE, and TCE for details)
	STBY Mode

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in Lo Field/Hi Sensitivity
	ON in Lo Field/Hi Sensitivity

	MSSS
	ON, +6.5V bus
	ON 

	PTE
	ON
	ON

	TCE
	ON at 2 Hz rate, 50 msec firing pulse 
	OFF

	Transponder
	Receiver ON

Uplink Established
	Receiver ON

Uplink N/A

	HPA
	ON: transmitting.
	OFF

	VEC #1
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘11’ (Heater ON)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	VEC #2
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘10’ (Heater OFF)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	Mag Boom
	Deployed (ON)
	Deployed (ON)


TABLE 12.3.1.b Self Compatibility Configuration (Self Compatibility)
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FIGURE 12.4.1 Spacecraft Self Compatibility, Setup (Self Compatibility)

Verify __________

12.3.1.1. Verify that BUS Cable adaptor (GD2059236) is installed between PSE J22 and Flight Harness P12.

Verify __________

12.3.2. Verify the Configuration of Spacecraft EGSE Setup per Figure 9.4.1

I&T Verification _______, Systems Verification _______

Verify __________
12.3.3. Power ON the Spacecraft by execution of the STOL procedure st5intgpwron at the ASIST Primary workstation.

When configuring the PGSE, set the  BSOC to 12.5% for Battery at 6.5V.

Verify __________

12.3.4. Configure the Spacecraft for Most Susceptible Mode 
Execute the STOL procedure st5_emi_cfg(s/c#,”SC”) at the ASIST Primary workstation.


Where s/c# = spacecraft id at umbilical

Verify __________

12.3.5. Verify the Spacecraft Thruster is in Delta-V mode. 
Verify __________

12.3.6. Perform Self Compatibility test 
Inform the EMI personnel that the Spacecraft is ready for the CS01 Test.

Verify __________

12.3.7. Power OFF the Spacecraft 

Execute the STOL procedure st5intgpwroff at the ASIST Primary workstation. 

Verify __________

12.4. RADIATED EMISSIONS

NOTE: Limits are to be enabled and the TC will Monitor the ST5UMB# (S/C#) page on ASIST.

12.4.1. Reconfigure for Radiated Emissions (RE02) according to Tables & Figure 12.5.1

	Configure S/C per Section 12.5.1
	NOTES

	Umbilical DA-P06 to S/C DA-J06 installed 

(In lieu of S/C Enable / Safe Plug #2)
	On Umbilical rack ensure switches configuration at power on:

C&DH Sep A & Sep B “OPEN”

PSE Sep A & Sep B “CLOSED”

	Umbilical DA-P02A to S/C DA-J02A
	 Umbilical C&DH to S/C

	Umbilical DA-P01A to S/C DA-J01A 
	 Umbilical Power to S/C

	PGSE DA-P01B to S/C DA-J01B 
	  Not connected

	CGMT Enable Plug (#4) (DA-P04) to S/C DA-J04 installed
	ETU thruster being used in lieu of TCE GSE

	PTE Enable Plug (#3) (GAP5-DA-P53) to S/C GAP5-DA-J53 installed
	Tank Pressure and Temp being read by C&DH

	Antenna Hats (2) removed
	 

	Limit Switch (GAP4-P42-LSW-PSE) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Fly Away (GAP4-P43-SEP) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Mag Boom Deployed
	Use Mag Boom Deployment Procedure 

	MSSS Stim not installed.

MSSS Dust Covers installed.
	 

	Mag Stim not installed
	 

	Battery Enable Plug (#1) (DA-P05) to S/C DA-J05 installed   
	 Battery being used

	Position GSE antenna at location identified in Step X, 1 m from S/C.
	 Performed by EMI/EMC Group


TABLE 12.5.1.a Radiated Emissions Hardware Configuration (RE02)
	Subsystem
	 Worst Case Emissions Mode
	Radiated Science Data Collection Mode  

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps 

½ Rate Conv. Encoding  ON

R-S Encoding ON

PRN Generator ON
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery at +8.4 V (SOC 100%)

SAS ON

1st Run: PWM ON: (Duty Cycle 100%) (HPA OFF)

2nd Run: PWM OFF:  (HPA ON)
Battery Power used
	Battery at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty cycle 100%)

	GN&C
	Delta V Mode 

(See Mag, MSSS, PTE, and TCE for details)
	STBY Mode

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in Full Field/Lo Sensitivity
	ON in Full Field/Lo Sensitivity

	MSSS
	ON, +8.4V bus
	ON 

	PTE
	ON 
	ON

	TCE
	ON at 2 Hz rate, 50 msec firing pulse
	OFF

	Transponder
	Receiver ON

Uplink Established
	Receiver ON

Uplink N/A

	HPA
	1stON, Not transmitting
	OFF

	VEC #1
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘11’ (Heater ON)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	VEC #2
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘10’ (Heater OFF)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	Mag Boom
	Deployed (ON)
	OFF


TABLE 12.5.1.b Radiated Emissions Configuration (RE02)
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FIGURE 12.5.1 Radiated Emissions Test Setup (RE02)

Verify __________

12.4.1.1. Verify that Flight Harness P/J-22 has been reconnected. 

Record in the Mate/De-Mate Log if Connector Saver is not used.

Verify __________

12.4.2. Verify the Configuration of Spacecraft EGSE Setup per Figure 9.4.1

PSE Verification _______, C&DH Verification _______, Code 549 Verification ________,
Electrical Systems Verification _________, 
QA Verification _________

Verify __________
12.4.3. Power ON the Spacecraft by execution of the STOL procedure 

Execute st5obspwron.PRC at the ASIST Primary workstation.

Turn on the Strip Chart Recorder set at 5mm/m when prompted by procedure.

Verify that the Red & Yellow Limits checking is on.

Verify __________

12.4.3.1. Record the Battery Voltage and Current from the Umbilical rack.

Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)

12.4.4. Configure the Spacecraft for Worst Case Emissions Mode 

by execution of the STOL procedure TBD_WORST_EM.PRC at the ASIST Primary workstation.

Verify __________

12.4.5.  Perform RE02 (Radiated Narrowband Electric Field)

Inform the EMI personnel that the Spacecraft is ready for the RE02 Test.

“Monitor the ST5UMB# (S/C#) page during the test”.

Verify __________

12.4.5.1. Record the Battery Voltage and Current from the Umbilical rack when RE02 is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.4.6. Power OFF the Spacecraft 

Execute the STOL procedure st5obspwroff.PRC at the ASIST Primary workstation. Also Turn off the Strip Chart Recorder.

Verify __________

12.4.7.  Recharge Battery if voltage is <= 6.5V. 

If the Battery voltage is <=6.5 V recharge the Battery prior to continuing to the next step.

Verify __________

12.4.8.   Record (RE02) Noise Locations 

Mark the nosiest locations on the following Figure 11.6.16.
Record Distance and Height of antenna from Spacecraft.

Verify __________

12.4.9. Reconfigure for Radiated Emissions RE04 Test according to setup per Table & Figure 12.5.9

Note: No wiring configuration change is required for this test, EMI test setup only.

	Configure S/C per Section 6.5.4            
	NOTES

	Umbilical DA-P06 to S/C DA-J06 installed 

(In lieu of S/C Enable / Safe Plug #2)
	On Umbilical rack ensure switches configuration at power on:C&DH Sep A & Sep B “OPEN”

PSE Sep A & Sep B “CLOSED”

	Umbilical DA-P02A to S/C DA-J02A
	 Umbilical C&DH to S/C

	Umbilical DA-P01A to S/C DA-J01A 
	 Umbilical Power to S/C

	PGSE DA-P01B to S/C DA-J01B 
	 Not connected

	CGMT Enable Plug (#4) (DA-P04) to S/C DA-J04 installed
	ETU thruster being used in lieu of TCE GSE

	PTE Enable Plug (#3) (GAP5-DA-P53) to S/C GAP5-DA-J53 installed
	Tank Pressure and Temp being read by C&DH

	Antenna Hats (2) removed
	 

	Limit Switch (GAP4-P42-LSW-PSE) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Fly Away (GAP4-P43-SEP) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Mag Boom Deployed
	 Use Mag Boom Deployment Procedure 

	MSSS Stim not installed.

MSSS Dust Covers installed.
	 

	Mag Stim not installed
	 

	Battery Enable Plug (#1) (DA-P05) to S/C DA-J05 installed   
	 Battery being used

	Position GSE antenna at location identified in Step X, 1 m from S/C.
	 Performed by EMI/EMC Group


Table 12.5.9.a Radiated AC Magnetic Field Emissions Spacecraft Hardware Configuration (RE04)

	Subsystem
	 Maximum Magnetic Emissions Mode
	Radiated Science Data Collection Mode  

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps 

½ Rate Conv. Encoding  ON

R-S Encoding ON

PRN Generator ON
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle 100%)

Battery Power used
	Battery at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle 100%)

Battery Power used

	GN&C
	Delta V Mode 

(See Mag, MSSS, PTE, and TCE for details)
	STBY Mode

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in Full Field/Lo Sensitivity
	ON in Full Field/Lo Sensitivity

	MSSS
	ON,+8.4V bus
	ON 

	PTE
	ON 
	ON

	TCE
	ON 2 Hz rate, 50 msec firing pulse
	OFF

	Transponder
	Receiver ON

Uplink Established
	Receiver ON

Uplink N/A

	HPA
	ON, Not transmitting
	OFF

	VEC #1
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘11’ (Heater ON)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	VEC #2
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘10’ (Heater OFF)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	Mag Boom
	Deployed (ON)
	OFF


Table 12.5.9.b Radiated AC Magnetic Field Emissions Spacecraft Configuration (RE04)
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FIGURE 12.5.9 Radiated Emissions Test Setup (RE04)

Verify __________

12.4.10. Power ON the Spacecraft by execution of the STOL procedure 

St5obspwron.PRC at the ASIST Primary workstation. Using the Battery when asked in the procedure. Turn on the Strip Chart Recorder set at 5mm/m when prompted by procedure.

Verify that the Red & Yellow Limits checking is on.

Verify __________

12.4.10.1. Record the Battery Voltage and Current from the Umbilical rack.

Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)

Verify __________

12.4.11. Configure the Spacecraft for Maximum Magnetic Emissions Mode 

Execute the STOL procedure TBD_WORST_EM.PRC at the ASIST Primary workstation.

Verify __________

12.4.12.  Perform RE04 (Radiated AC Magnetic Field Emissions –Maximum Magnetic Emissions Mode)

Inform the EMI personnel that the Spacecraft is ready for the RE04 Test.

“Monitor the ST5UMB# (S/C#) page during the test”.

Verify __________

12.4.12.1. Record the Battery Voltage and Current from the Umbilical rack when RE04 is completed.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)











Verify __________

12.4.13. Configure the Spacecraft for Maximum Magnetic Emissions Mode.

Execute the STOL procedure TBD_SCI_COL.PRC at the ASIST Primary workstation.

Verify __________

12.4.14.  Perform RE04 (Radiated AC Magnetic Field Emissions –Science Data Collection Mode)

Inform the EMI personnel that the Spacecraft is ready for the RE04 Test.

“Monitor the ST5UMB# (S/C#) page during the test”.

Verify __________

12.4.15. Power OFF the Spacecraft 

Execute the STOL procedure st5obspwroff.PRC at the ASIST Primary workstation. Also Turn off the Strip Chart Recorder.

Verify __________

12.4.16. Recharge Battery if voltage is <= 6.5V. 

If the Battery voltage is <=6.5 V recharge the Battery prior to continuing to the next step.

Verify __________

12.4.17.   Record (RE04) Noise Locations 

Mark the nosiest locations on the following Figure 11.6.15.

Record Distance and Height of antenna from Spacecraft.

RE02 (Worst Case Emissions Mode):


Location #1
Distance __________

Height __________

Location #2
Distance __________

Height __________

Location #3
Distance __________

Height __________

RE04 (Most Susceptible Mode): 

Location #1
Distance __________

Height __________

Location #2
Distance __________

Height __________

Location #3
Distance __________

Height __________




Verify __________

12.4.18.  Radiated Emissions (RE04) Setup Photos. 

Take Photos of the antenna setups with relation to Spacecraft.

Verify __________

12.5. RADIATED SUSCEPTIBILITY

   NOTE: Limits are to be enabled and the TC will Monitor the ST5UMB# (S/C#)  page on ASIST.
12.5.1. Reconfigure for Radiated Susceptibility RS03 according to Tables & Figure 12.6.1

Note: No wiring configuration change is required for this test, EMI test setup only.

	Configure S/C per Section 12.6.1
	NOTES

	Umbilical DA-P06 to S/C DA-J06 installed 

(In lieu of S/C Enable / Safe Plug #2)
	On Umbilical rack ensure switches configuration at power on:

C&DH Sep A & Sep B “OPEN”

PSE Sep A & Sep B “CLOSED”

	Umbilical DA-P02A to S/C DA-J02A
	Umbilical C&DH to S/C

	Umbilical DA-P01A to S/C DA-J01A 
	Umbilical Power to S/C

	PGSE DA-P01B to S/C DA-J01B 
	Not connected 

	CGMT Enable Plug (#4) (DA-P04) to S/C DA-J04 not installed
	ETU thruster being used in lieu of TCE GSE

	PTE Enable Plug (#3) (GAP5-DA-P53) to S/C GAP5-DA-J53 installed
	Tank Pressure and Temp being read by C&DH

	Antenna Hats (2) removed
	 

	Limit Switch (GAP4-P42-LSW-PSE) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Fly Away (GAP4-P43-SEP) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Mag Boom Deployed
	 Use Mag Boom Deployment Procedure

	MSSS Stim not installed. 

MSSS Dust Covers installed.
	 

	Mag Stim not installed
	 

	Batt Sim connected to DA-J05
	Battery Simulator used

	Locate GSE pick-up antenna
	Antenna provided by and activity performed by EMI/EMC Group

	Locate ST5 RF GSE to pick-up antenna (2)
	 Antenna provided by EMI/EMC Group


TABLE 12.6.1.a
 Spacecraft Radiated Susceptibly Hardware Configuration (RS03)

	Subsystem
	Most Susceptible Mode  
	Radiated Science Data Collection Mode  

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery Sim. at +6.5 V (SOC 11.6%)

SAS ON

PWM ON (Duty Cycle <100%)
	Battery Sim. at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle 100%)

	GN&C
	Delta V Mode

(See Mag, MSSS, PTE, and TCE for details)
	STBY Mode

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in Full Field/Lo Sensitivity
	ON in Full Field/Lo Sensitivity

	MSSS
	ON, +6.5V bus
	ON

	PTE
	ON
	ON

	TCE
	ON at 2 Hz rate, 50 msec firing pulse 
	OFF

	Transponder
	Receiver ON

Uplink Established
	Receiver ON

Uplink N/A

	HPA
	ON, transmitting
	OFF

	VEC #1
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘11’ (Heater ON)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	VEC #2
	S/C 1 ON in Mode ‘10’ (Heater OFF)

S/C 2 ON in Mode ‘10’ (Heater OFF)

S/C 3 ON in Mode ‘11’ (Heater ON)
	S/C 1 No VECs

S/C 2 VEC 1 only

S/C 3 Both VEC 1&2

	Mag Boom
	Deployed (ON)
	OFF


TABLE 12.6.1.b Spacecraft Radiated Susceptibly Configuration (RS03)
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FIGURE 12.6.1 Radiated Susceptibility Electric Field (RS03) Setup

Verify __________

12.5.2. Verify the Configuration of Spacecraft EGSE Setup per Figure 12.6.1

PSE Verification _______, C&DH Verification _______, Code 549 Verification ________,
Electrical Systems Verification _________, 
QA Verification _________

Verify __________
12.5.3. Power ON the Spacecraft by execution of the STOL procedure 

St5obspwron.PRC at the ASIST Primary workstation.

Turn on the Strip Chart Recorder set at 5mm/m when prompted by procedure.

Verify that the Red & Yellow Limits checking is on.

Verify __________

12.5.3.1. Record the Battery Voltage and Current from the Umbilical rack.

Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)

Verify __________

12.5.4. Configure the Spacecraft for Most Susceptible Mode.

Execute the STOL procedure TBD_MOST_SUS.PRC at the ASIST Primary workstation.

Verify __________

12.5.5. Perform RS03 (Radiated Susceptibility Electric Field)

 Inform the EMI personnel that the Spacecraft is ready for the RS03 Test.

“Monitor the ST5UMB# (S/C#) page during the test”.

Verify __________

12.5.6. RS03 Test Results

Record results 
Met ________

Exceeded __________

If the results exceeded the profile in the EMI Plan, reconfigure the Spacecraft using TBD_RAD_SCI_ COL.PRC and repeat RS03 
12.5.7. Power OFF the Spacecraft

Execute the STOL procedure st5obspwron.PRC at the ASIST Primary workstation. Also Turn off the Strip Chart Recorder.

Verify __________

12.5.8. Recharge Battery if voltage is <= 6.5V. 

If the Battery voltage is <=6.5 V recharge the Battery prior to continuing to the next step.

Verify __________

12.5.9. Configure Spacecraft EGSE NORMAL Setup per Figure 9.0.1

PSE Verification _______, C&DH Verification _______, Code 549 Verification ________,
Electrical Systems Verification _________, 
QA Verification _________

Verify __________
12.5.10. Spacecraft Aliveness Test 

Perform the Spacecraft Aliveness Test per ST5-495-TBD07 at High 8.4V Bus Voltage. Using the Battery Simulator SOC100  (High 8.4V Bus Voltage) when asked during power on.

Turn on the Strip Chart Recorder set at 5mm/m when prompted by procedure.

Power OFF when asked at end of functional test. Also Turn off the Strip Chart Recorder.

Verify __________

12.6. RF Self Compatibility

   NOTE: Limits are to be enabled and the TC will Monitor the ST5UMB# (S/C#)  page on ASIST.
12.6.1. Reconfigure for RF Self Compatibility according to Tables & Figure 12.7.1

	Configure S/C per Figure 12.7.1
	 NOTES

	Umbilical DA-P06 to S/C DA-J06 installed 

(In lieu of S/C Enable / Safe Plug #2)
	S/C Enable/Safe Plug (#2)
On Umbilical rack ensure switches configuration at power on:

C&DH Sep A & Sep B “OPEN”

PSE Sep A & Sep B “CLOSED”

	Umbilical DA-P02A to S/C DA-J02A
	 Umbilical C&DH to S/C

	Umbilical DA-P01A to S/C DA-J01A 
	 Umbilical Power to S/C

	PGSE DA-P01B to S/C DA-J01B 
	 PGSE to S/C

	CGMT Enable Plug (#4) (DA-P04) to S/C DA-J04 installed
	EDU thruster being used in lieu of TCE GSE

	PTE Enable Plug (#3) (GAP5-DA-P53) to S/C GAP5-DA-J53 installed
	Tank Pressure and Temp being read by C&DH

	Antenna Hats Removed
	 

	RF GSE to Antenna 
	 EMI branch to supply 

	Limit Switch (GAP4-P42-LSW-PSE) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Fly Away (GAP4-P43-SEP) removed
	Umbilical DA-P06 to S/C DA-J06 used instead

	Mag Boom Deployed
	Use Mag Boom Deployment Procedure 

Mag sensor head installed

	MSSS Stim not installed
	 

	Mag Stim not installed
	 

	Batt Sim connected to DA-J05
	Battery Simulator used


TABLE 12.7.1.a RF Self Compatibility Hardware Configuration (RF Self Compatibility)
	Subsystem
	RF Self Compatibility (minimal operation) 

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON (send NOOP every 5 seconds)

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery Sim. at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle 100%)

	GN&C
	STBY Mode

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	OFF

	MSSS
	ON, +8.4V bus

	PTE
	ON

	TCE
	OFF

	Transponder
	Receiver ON

Uplink N/A

	HPA
	OFF

	VEC #1
	OFF

	VEC #2
	OFF

	Mag Boom
	Deployed (ON)


TABLE 12.7.1.b RF Self Compatibility Configuration (RF Self Compatibility)
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FIGURE 12.7.1 Spacecraft RF Self Compatibility Test Configuration

12.6.2. Power ON the Spacecraft 

Execute the STOL procedure st5obspwron.prc at the ASIST Primary workstation.

 Turn on the Strip Chart Recorder set at 5mm/m when asked by procedure.

Verify __________

12.6.2.1. Record the Battery Voltage and Current from the Umbilical rack.


Bat Voltage _______V (6.0-8.4) 
 Bat Current _________A (>-3.0-+3.0)

Verify __________

12.6.3. Turn ON the HPA












Verify __________

RF Steps TBD

12.6.4. Turn OFF the HPA












Verify __________

12.6.5. Power OFF the Spacecraft 

Execute the STOL procedure st5obspwroff.PRC at the ASIST Primary workstation. Also Turn off the Strip Chart Recorder.

Verify __________

12.7. POST EMI FUNCTIONAL TEST

12.7.1. Spacecraft Post EMI Functional Test 

Perform the Spacecraft Functional Test per ST5-495-TBD09 at High 8.4V Bus Voltage. Using the Battery Simulator SOC100  (High 8.4V Bus Voltage) when asked during power on.

Turn on the Strip Chart Recorder set at 5mm/m when prompted by procedure.

Power OFF when asked at end of functional test. Also Turn off the Strip Chart Recorder.

Verify __________

13. TEST COMPLETION

13.1. Problem Record Disposition

Has a disposition been made for all known problems that have occurred?






YES __________


No __________


Record the W.O.A. number and PR number of any open problem records in the space below:










W.O.A. # __________

	PR No.
	PR Description

	
	

	
	

	
	

	
	


13.2. Test Completion Report/ WOA Closeout


Provide a test summary for submittal to the Project Office.









Q.A.Verify __________

14. TEST SEQUENCE / SUMMARY
The test sequence / summary is shown in Table 13.0.1.  

	Test #
	Test
	Specifications

	1
	PRE EMI FUNCTIONAL 
	

	2
	SPACECRAFT ALIVENESS
	 

	3
	CE01
	114dBuA@30Hz, 114dBuA@300Hz, 44dBuA@20kHz,

20dBuA@2.5MHz, 20dBuA@50MHz

	4
	CE03
	114dBuA@30Hz, 114dBuA@300Hz, 44dBuA@20kHz,

20dBuA@2.5MHz, 20dBuA@50MHz

	5
	CE CMN
	 34dBuA@30Hz - 50Hz

	7
	SPACECRAFT ALIVENESS
	 

	8
	Self Compatibility
	 0.5Vpp @ 30Hz – 50 MHz on 7.2V bus

	9
	SPACECRAFT ALIVENESS
	

	10
	RE02 
	35 dBuV/m @ 18 kHz, decreasing 5 dB per decade

20 dBuV/m @ 30 MHz, decreasing 18 dB per decade

16 dBuV/m @ 7 GHz – 7.4GHz

58 dBuV/m @ 7.4 GHz, increasing 18dB per decade

65 dBuV/m @ 18 GHz

	11
	RE04 (worst case em.)
	43 dBpT @ 10 kHz – 50 kHz

	15
	RE04 (sci. data col.) 
	43 dBpT @ 10 kHz – 50 kHz 

	16
	RS03
	2 V/m @ 1 MHz – 2.2 GHz

45 V/m @ 2.2 GHz – 2.5 GHz, LV S-band comm. TX to TDRSS

5 V/m @ 2.5 GHz – 7.0 GHz (Transponder range 7.0 –7.4GHz)

5 V/m @ 7.4 GHz – 8.45 GHz

33 V/m @ 8.450 GHz – 8.500 GHz, ST5 TX self-compatibility

5 V/m @ 8.5 GHz – 12 GHz

10 V/m @ 12 GHz – 18 GHz 

	17
	RF Self Compatibility
	

	18
	 POST EMI FUNCTIONAL 
	 

	
	
	


Table 13.0.1

Spacecraft EMI Test Sequence/Summary

15. TEST SCRIPT SUMMARY

15.1. TBD_WORST_EM.PRC

The Spacecraft will be configured per Table 14.1

	Subsystem
	 Worst Case Emissions Mode

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON

100 kbps 

½ Rate Conv. Encoding  ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery Sim. at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle <100%)

Battery Power used

	GN&C
	Delta V Mode 

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in HI Gain/Sensitivity

	MSSS
	ON in TBS o off sun, +8.4V bus

	PTE
	ON 

	TCE
	ON at 2 Hz rate, 50 msec firing pulse

	Transponder
	Receiver ON

Uplink Established

	HPA
	Transmitter OFF

	VEC #1
	ON in Mode ‘11’ (Heater ON)

	VEC #2
	ON in Mode ’11’ (Heater ON)

	Mag Boom
	Deployed (ON)


Table 14.1

15.2. TBD_MOST_SUS.PRC
The Spacecraft will be configured per Table 14.2

	Subsystem
	Most Susceptible Mode  

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery Sim. at +6.5 V (SOC 12.5%)

SAS ON

PWM ON (Duty Cycle =100%) 

BattSim used

	GN&C
	Science Mode

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in HI Gain/Sensitivity

	MSSS
	ON in TBSo off sun, +6.5V bus

	PTE
	ON

	TCE
	ON at 2 Hz rate, 50 msec firing pulse 

	Transponder
	Receiver ON

Uplink Established

	HPA
	Transmitter ON

	VEC #1
	ON in Mode ‘11’ (Heater ON)

	VEC #2
	ON in Mode ‘11’ (Heater ON)


Table 14.2

15.3. TBD_RAD_SCI_ COL.PRC

The Spacecraft will be configured per Table 14.3

	Subsystem
	Radiated Science Data Collection Mode  

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery Sim. at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle <100%)

Battery Power used

	GN&C
	Science Mode

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in HI Gain/Sensitivity

	MSSS
	ON in TBSo off sun

	PTE
	ON

	TCE
	OFF

	Transponder
	Receiver ON

Uplink N/A

	HPA
	Transmitter OFF

	VEC #1
	OFF

	VEC #2
	OFF

	Mag Boom
	Deployed (OFF)


Table 14.3

15.4. TBD_CON_SCI_ COL.PRC

The Spacecraft will be configured per Table 14.4

	Subsystem
	Conducted Science Data Collection Mode  

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON

100 kbps

½ Rate Conv. Encoding ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery Sim. at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle <100%)

Battery Power used

	GN&C
	Science Mode

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in HI Gain/Sensitivity

	MSSS
	ON in TBSo off sun

	PTE
	ON

	TCE
	OFF

	Transponder
	Receiver ON

Uplink N/A

	HPA
	Transmitter OFF

	VEC #1
	ON

	VEC #2
	OFF

	Mag Boom
	Deployed (On)


Table 14.4

15.5. TBD_MAX_MAG.PRC

The Spacecraft will be configured per Table 14.5

	Subsystem
	 Maximum Magnetic Emissions Mode

	C&DH
	CULPRiT ON

Continuous Playback ON

Analog Data Collection ON

Uplink ON

100 kbps 

½ Rate Conv. Encoding  ON

R-S Encoding ON

PRN Generator ON

	Power
	Battery Sim. at +8.4 V (SOC 100%)

SAS ON

PWM ON (Duty Cycle <100%)

Battery Power used

	GN&C
	Delta V Mode 

(See Mag, MSSS, PTE, and TCE for details)

	Magnetometer
	ON in HI Gain/Sensitivity

	MSSS
	ON in TBS o off sun

	PTE
	ON 

	TCE
	

	Transponder
	Receiver ON

Uplink Established

	HPA
	Transmitter ON

	VEC #1
	ON in Mode ‘11’ (Heater ON)

	VEC #2
	ON in Mode ‘11’ (Heater ON)


Table 14.5

15.6. TBD_HPA_LOOP.PRC

The Spacecraft will be configured per Table 14.6

	Subsystem
	HPA Switching 

	HPA
	ON 2sec. OFF 2sec. For 2 Minutes


APPENDIX A

ABBREVIATIONS


ASIST

The Advanced Spacecraft Integration and Systems Test Workstation


BOB

Break Out Box


CCB 

Configuration Control Board


CMD

Command


DMM 

Digital Multimeter


ESD 

Electrostatic Discharge


GSE

Ground Support Equipment


FEDS 

Front End Data System


I&T 

Integration and Test


ICD 

Interface Control Document


J 

designates connector on flight component


k

kilo


msec

Millisecond


M 

Mega-


m

milli-


P 

designates connector on flight harness


PR.

Problem Record


QA

Quality Assurance


Rtn

return


S/C

spacecraft


SDS

Spacecraft Data System


SGSE 
Spacecraft Ground Support Equipment


S/N

serial number


TBD
 
To Be Determined, (e.g. Component to be tested)


TBR
 
To Be Reviewed


TBS
 
To Be Supplied

TBV
 
To Be Verified

TLM 

Telemetry
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ST5 Emergency Shutdown Procedure

1. Start STOL Procedure ST5EOFF.

IF REQUIRED TO EVACUATE, THEN:

2. On the front of Umbilical panel Manually Turn OFF the key switch to the ‘UMBILICAL INTERFACE UNIT’. 

2.
If using BATSIM, select the BATT ON/OFF in LabView to terminate the ability to apply Battery Simulator. 
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ST5 Spacecraft EMI Test Flow


 APPENDIX D
Spacecraft EMI/EMC Data Sheet (Self-Compatibility)
WOA# ______________ DATE: _________  
S/C #  __________   
TC: __________

Self-Compatibility






QA: __________
	TEST


	TIME ON

UTC
	TIME OFF

UTC
	Voltage Ripple

7.2V Bus
	Voltage Ripple

5V Bus
	RESULTS / COMMENTS

	
	
	
	
	
	

	SAS
	
	
	
	
	

	CULPRiT
	
	
	
	
	

	MSS
	
	
	
	
	

	PTE
	
	
	
	
	

	TCE
	
	
	
	
	

	Transponder
	
	
	
	
	

	Mag Boom
	
	
	
	
	

	Continuous Playback
	
	
	
	
	

	Analog Data

Collection
	
	
	
	
	

	VEC 1
	
	
	
	
	

	VEC 2
	
	
	
	
	

	HPA
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


APPENDIX E
Spacecraft EMI/EMC Data Sheet (Radiated Susceptibility)
WOA# ______________ DATE: _________  S/C #  _____________   
TC: __________

Radiated Susceptibility  (RS03)
 



QA: __________
	RS03
	START 
TIME

UTC
	STOP
TIME

UTC
	START FREQ
	STOP FREQ
	COMMENTS
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